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Abstract
One of the most important achievements in the field of synthetic polymer chemistry during the past 50 years has been the discovery in 1953 by Ziegler and his coworkers1, that transition metal halides used along with aluminum alkyl compounds in an inert hydrocarbon medium could polymerize ethylene under conditions of normal temperature and pressure to yield a solid polymer of high molecular weight and of a linear structure. Ziegler's discovery together with the ensuing work by Natta and coworkers2 on polymerization of propylene and other ? -olefins, has given rise to the development of new classes of catalysts and polymers. The principal polymers, namely, high density polyethylene (HDPE) and polypropylene (PP) form a major volume of todays commodity polymers. Along with HDPE, linear low density polyethylene (LLDPE) is also steadily gaining importance due to its unique physical properties i.e., a combination of low density with high strength and modulus of the polymer. LLDPE is obtained by copolymerizing ethylene with a higher ? -olefin and it consists of linear polyethylene chains with short chain branches at places where the ? -olefin has been incorporated. The number and length of these short chain branches are directly related to the concentration and structural features of the ? -olefin comonomer. A large amount of published and patent literature is available on the production and characterization of copolymers of ethylene with butene-1, hexene-1 and octene-14,5,6. However, except for a few scattered reports7,8 relatively less is known about the properties and structure of a copolymer of ethylene and an ? -olefin containing a cyclic/bycyclic pendant group. As in the case of copolymerization, very few reports exist on the homopolymerization of cyclic/bicyclic group containing ? -olefins. The bicyclic pendant due to its unique space filling properties can be expected to give rise to properties not found in the homo-and copolymers of its acyclic analogues. Also, till the advent of the metallocene based catalysts, polymerization and copolymerization of cyclic/bicyclic olefins like cyclopentene and norbornene with Ziegler catalysts resulted in polymers in which at least 30% of the structures were a result of ring opening metathesis type of reactions9. The discovery of the metallocene catalysts has made it possible to homo- and copolymerize cyclic/bicyclic olefins like cyclopentene/norbornene10'11 to high molecular weight linear polymers where insertion of the endocyclic double bond occurs with release in ring strain and without any ring opening metathesis reactions. In such polymers the cyclic/bicyclic group being a part of the main chain could be considered to be responsible for the amorphous nature and good thermal and optical properties of the polymers. A bicyclic diolefin having an exocyclic vinyl double bond on one hand and an endocyclic vinylene double bond on the other, under conditions of polymerization can participate either as an ? -olefin or as a bicyclic olefin. It would be therefore of interest to explore which of these two double bonds would participate in polymerization. This would lead to an understanding of the regioselectivity of insertion. Objectives of the present investigation. The research embodied in the present thesis was undertaken with a view to a) study the homo- and copolymerization of an ? -olefin containing a bicyclic pendant namely, 2-propenylbicyclo [2.2.1] heptane or 2-allylnorbornane using Ziegler-Natta catalysts and characterize the resultant polymers. Furthermore the properties of the above polymers were to be compared with the corresponding homo- and copolymers of their acyclic analogue namely 4-methyl-l-pentene. It was hoped that this would lead to an understanding of the effect of the bicyclic pendant on polymer properties. b) conduct polymerization of ethylene with a bicyclic diolefin namely, 5-vinyl-2-norbornene and hence to examine the regioselectivity of insertion between a hindered endocyclic vinylene double bond and a less hindered exocyclic vinyl double bond. c) attempt to functionalize the unreacted double bond in the ethylene-5-vinyl-2-norbornene copolymers

